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(54) MULTI-STAGE AMPLIFIER 

(57)Abstract: 

PROBLEM TO BE SOLVED: To reduce an interference from 
each amplifier stage due to radiation in the multi-stage amplifier 
for a microwave band. 

SOLUTION: A multi-layer PWB 1 of three layer configuration is 
employed and multi-stage amplifiers 2, 2\ 2" are arranged 
alternately to front and rear layers 11, 13, and signals are 
connected by a throughholes interconnecting the front and rear 
layers 11, 13. A full earth face without interruption is arranged 
to an inner layer 1 2 of the PWB so as to be used for an earth 
plane in common to each amplifier arranged on the front and 
rear layers 11, 13. Thus, discontinuity between stages of the 
earth plane unavoidable in the configuration of a conventional 
2-layer PWB is avoided and the characteristic of the 
multi-stage amplifiers is improved by a more complete shield 
between the amplifiers and the stable earth plane. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] In the multistage amplifier which carried out cascade connection of two or more steps of 
high-frequency amplifier to the multilayer printed board which has a surface layer, a flesh-side surface layer, 
and at least one inner layer Said high-frequency amplifier of the odd level of the high-frequency amplifier 
and high-frequency amplifier of even level which are stages are divided into said surface layer and said 
flesh-side surface layer, respectively. Multistage amplifier characterized by making signal connection 
between the high-frequency amplifier of said odd level, and the high-frequency amplifier of said even level 
for said inner layer to a solid ground using the 1st through hole between said surface layers and said 
flesh-side surface layers. 

[Claim 2] Multistage amplifier according to claim 1 characterized by preparing said case where it has two or 
more metal bridge walls independently about the high-frequency amplifier of a stage, respectively in the 
surface layer and flesh-side surface layer of said multilayer printed board. 

[Claim 3] Said case is multistage amplifier according to claim 2 characterized by contacting the 2nd through 
hole established in the interstage of the high-frequency amplifier of said odd level on said printed circuit 
board, or even level, and the side face of said printed circuit board. 

[Claim 4] Said 2nd through hole is multistage amplifier according to claim 3 characterized by connecting with 
the field where the solid ground of said inner layer was carried out. 

[Claim 5] The side face of said printed circuit board is multistage amplifier according to claim 3 characterize* 
by contacting the solid ground side of said inner layer, and carrying out solder plating. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] Especially this invention relates to the multistage amplifier aiming at mitigation of 
property degradation by the mutual intervention by the radiation electric wave between each amplifier (it is 
described as amplifier below) about the multistage amplifier of a microwave band. 
[0002] 

[Description of the Prior Art] In order to prevent the mutual intervention by the radiation electric wave 
between each amplifier of the multistage amplifier of a microwave band, generally interstage can be kept 
away to extent from which interference does not pose a problem, or a metaled bridge wall etc. is established 
and it is possible to carry out electromagnetic shielding. 

[0003] About the approach of keeping away distance, since the distance of the interstage of multistage 
amplifier cannot be extended to arbitration because of optimization of a matching circuit, it has a limit. 
Moreover, about a shielding wall, although it is the easiest approach, in order to consider as the positive 
shielding structure in a microwave band signal, severe airtightness and the integrity of the precision on 
structure are searched for. 

[0004] therefore, it is conventionally indicated by JP,62-53509,A — as — the above — different shielding 
structure from all is known. According to this official report, a through hole is formed in the boundary 
section of each magnification stage of the substrate which forms a stripline using a two-layer printed circuit 
board (PWB), the stripline and ground pattern of each magnification stage are arranged by turns through this 
through hole, and invention which mitigates the mutual intervention by radiation of each magnification stage 
to some extent is indicated. 

[0005] The shielding structure of the above-mentioned official report is explained more to a detail using a 
drawing. 

[0006] Drawing 5 is the top view of this shielding structure, and drawing 6 shows the sectional view. In 
drawing 5 , a printed circuit board 10 is two-layer PWB. Amplifier 2 and 2" are mounted in a front face, 
amplifier 2' is mounted in a rear face, and the through hole 5 connects with each amplifier 2, and 2' and 2' 2" 
in between. 

[0007] Moreover, in the amplifier 2 of a printed circuit board 10, and the field in which 2" was carried, the 
ground pattern 6 is formed between each amplifier, and ground pattern 6' is prepared in the opposite side. 
And between the ground pattern 6 and 6', it connects using two or more through hole 5', and it is supposed 
that it is equipotential. 
[0008] 

[Problem(s) to be Solved by the Invention] With the shielding structure indicated by the official report 
mentioned above, it has the following problems. That is, the 1st trouble calls at a through hole and is 
connection of the ground pattern of a front flesh side ] imperfect. [ of shielding between front linings ] The 
reason is that there is a possibility that shielding may become imperfect when the dive from the gap of this 
through hole arises. 

[0009] Moreover, although the 2nd trouble arranges a ground pattern alternately with a front flesh side, the 
connection calls at a through hole, and the difference which is equivalent to the impedance of the ground 
pattern of a front flesh side at a part for the inductance of a through hole arises. Consequently, the 
discontinuity of the impedance of a ground pattern also gives discontinuity to the impedance of the 
microstrip line which passes through that, and has the problem which makes frequency characteristics 
produce degradation. 

[0010] The mutual intervention according [ the 3rd trouble ] to radiation between the amplifier on the same 
side is being unable to protect, that reason — PWB — two-layer — although it is also possible to protect 
by dividing PWB by interstage and establishing a metaled shielding wall in between in order to divide between 
the amplifier on the same side since structure, the merit by original one-sheet PWB will be lost in this case. 
[001 1] It aims at solving the trouble of the conventional technique, and losing theoretically the mutual 
intervention by radiation between the amplifier constituted by the front rear face, and making property 
degradation of the frequency characteristics by the discontinuity of a ground pattern etc. into the minimum 
in this invention. 

[0012] Moreover, it aims at making possible simple shielding structure for losing the mutual intervention 

between the amplifier of the same side. 

[0013] 

[Means for Solving the Problem] In the multistage amplifier with which this invention carried out cascade 
connection of two or more steps of high-frequency amplifier to the multilayer printed board which has a 
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surface layer, a flesh-side surface layer, and at least one inner layer Said high-frequency amplifier of the 
odd level of the high-frequency amplifier and high-frequency amplifier of even level which are stages are 
divided into said surface layer and said flesh-side surface layer, respectively. It is characterized by making 
signal connection between the high-frequency amplifier of said odd level, and the high-frequency amplifier oi 
said even level for said inner layer to a solid ground using the 1st through hole between said surface layers 
and said flesh-side surface layers. 

[0014] Consequently, the solid ground side of a inner layer can intercept theoretically completely the mutual 
intervention by radiation between the amplifier constituted by the front lining. 

[0015] Moreover, since a solid ground side without intermittence is a ground side of the microstrip line of 
front flesh-side both sides, even if a signal goes and comes back to a front rear face, a ground side is always 
made uniformly. 

[0016] The solid ground side constituted by the inner layer of Multilayer PWB intercepts completely the 
electric field of the microstrip line transmitted in a front face, and the microstrip line transmitted in a rear 
face. Therefore, it has the operation which does not produce a mutual intervention between front linings 
through PWB. 

[0017] Moreover, this solid ground side is a ground side with potential completely common (common) to a 
surface microstrip line and a microstrip line on the back, and even if a microstrip line goes back and forth 
between front linings, the operation which does not produce the discontinuity of the grand side by round trip 
has also done it so. 
[0018] 

[Embodiment of the Invention] Next, with reference to a drawing, it explains about the gestalt of operation of 
this invention. Drawing 1 is drawing having shown the gestalt of the best operation of this invention. In this 
Fig., a multilayer PWB 1 is having a three-tiered structure, the 1st stratification plane 1 1 is used as 
component mounting, the 2nd stratification plane 12 considers as a solid ground side, and the 3rd 
stratification plane 13 is used as component mounting. And amplifier 2, 2\ and 2" are mounted in the 1st 
stratification plane 1 1 and the 3rd stratification plane 1 3 by turns, and the signal transmission between front 
flesh sides is performed in a through hole 5 and 5'. 

[0019] Moreover, drawing 2 (a) is drawing having shown the A-A' sectional view of drawing 1 . In this Fig., the 
2nd stratification plane 12 of a solid ground is formed between the 1st stratification plane 1 1 and the 3rd 
stratification plane 13. 

[0020] Drawing 2 (b) is drawing having shown the B-B' sectional view of drawing 1 . In this Fig., it connects 
between amplifier 2 and 2' and using the through hole 5 where the 2" of the 1 st stratification plane 1 1 and 
the 3rd stratification plane 13 are connected with amplifier 2 r in between [ both ]. 

[0021] Next, actuation of the gestalt of operation of this invention is explained with reference to drawing 1 . 
The signal to amplify enters from the stripline 3 on the 1st stratification plane 1 1 , is amplified with amplifier 
2, and is guided to the 3rd stratification plane 13 in the through hole of 5. Moreover, the 2nd stratification 
plane 12 has turned into the complete ground side, i.e., a solid ground side, except for the through hole 5. 
The signal amplified by the pan with the amplifier of 2' is again guided to the 1st stratification plane 1 1 via 
the through hole of 5', and is further amplified with 2" amplifier. 

[0022] What is necessary is to arrange one step of the 1st stratification plane and the 3rd stratification 
plane for amplifier by turns [ each ], and just to connect each signal with the above-mentioned configuration 
in a through hole, also when cascade connection of the multistage amplifier is carried out further although it 
is the configuration which carried out cascade connection of three steps of amplifier. Again, in this Fig., 
since amplifier 2, 2' and 2\ and 2" are completely shielded by the solid ground side of the 2nd stratification 
plane 12, there is no mutual intervention by radiation. Moreover, in the flow of a series of signals, a ground 
side is always the solid ground side 12, and does not produce the discontinuity of a ground side, either. 
[0023] About the gestalt of other operations, the decomposition perspective view is shown in drawing 3 , and 
the C-C sectional view of drawing 3 is shown in drawing 4 . In this Fig., the structure of three-layer PWB1 
is as having been shown in drawing 1 . That it is greatly different from drawing 1 in this Fig. is three-layer 
PWB, the shielding case 7 with which 1 has a bridge wall 8 between amplifier, and a point covered with T 
from both sides. Moreover, the solid ground side 12 of a inner layer is contacted, solder plating is carried out 
and the side face of three-layer PWB1 touches the case 7 and the wall of the edge of 7'. Amplifier 2 and 2 
are shielded by a bridge wall 8 and through hole 9 pan according to a case 7 and the solid ground side 12. 
Thereby, 2" also of shielding of a between can also be ensured with amplifier 2, 2' and amplifier 2', and the 
not only 2" shielding but amplifier 2. Consequently, it has amplifier 2 and the effectiveness which can also 
prevent 2" also of mutual interventions by radiation of a between. 
[0024] 

[Effect of the Invention] The 1st effectiveness of this invention can mitigate more the mutual intervention 
by the radiation from each magnification stage of multistage amplifier. 

[0025] The reason is that it can shield completely by this each amplifier which had the solid ground side 
which followed the multilayer PWB inner layer, and was constituted by the front lining. 
[0026] The 2nd effectiveness keeps common the potential of the ground of each amplifier also as a 
configuration which mitigates a mutual intervention like the 1st effectiveness, and it becomes easy to begin 
to attract the property of multistage amplifier original. 

[0027] Each amplifier with which the reason was constituted by the front lining is because the continuous 
solid ground side established in the inner layer of Multilayer PWB is used in common. 

[0028] The 3rd effectiveness is easy, the shielding effect between the amplifier on the same front face, i.e., 
mitigation of a mutual intervention. 
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[0029] The reason is realizable by addition of only the through hole penetrated to the ground side of a inner 
layer between the amplifier of the same field, and metal casing with a bridge wall. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

["Drawing 11 It is the decomposition perspective view showing the gestalt of operation of the first of the 
multistage amplifier of this invention. 

[Drawing 21 They are A-A' of drawing 1 , and a B-B' sectional view. 

[Drawing 3] It is the decomposition perspective view showing the gestalt of other operations of the 

multistage amplifier of this invention. 

fDrawing 4] It is the C-C sectional view of drawing 3 . 

["Drawing 5] It is the top view showing the conventional example of the conventional multistage amplifier. 
[Drawing 6] It is the sectional view showing the conventional example of the conventional multistage 
amplifier. 

[Description of Notations] 

1 Three-Layer PWB 

2 Amplifier 

3 Signal Input Edge to Amplifier 

4 Signal Outgoing End from Amplifier 

5 5' Through hole which connects the signal line between table linings 

6 6' Solid ground pattern 

7 Metal Casing 

8 Bridge Wall of Metal Casing 

9 Side-Face Plating of Three-Layer PWB 

10 Two-layer PWB 

1 5 Through Hole Which Connects Ground Pattern of Front Flesh Side 
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